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AIR QUALITY IMPACTS OF WILDLAND FIRES

Annual average daily fire-PM, . footprint
for US counties

Health protective standards
Annual: 12 ug/m? daily avg.
Daily: 35 ug/m3

How much does smoke contribute to air
quality and how often does it lead to
exceeding daily standard?

# of days with fire-PM, ; above
35 ug/m? by counties of
continental US

Rappold AG, et al Environ Sci Technol 2017



A COSTLY INDIVIDUAL AND PUBLIC HEALTH ISSUE

Estimated Economic Value
of Wildfire-Attributed
PM, .-Premature Deaths
& Respiratory Admissions

Short-term
$10-20 billion/year

Long-term
$76-130 billion/year

Fann N et al. Science of the Total
Environment 610-611 (2018) 802—-809




WILDLAND FIRE SMOKE HEALTH RISKS AND WHO IS MOST AT RISK

Known
* Respiratory effects « Susceptible populations
- Asthma & COPD - Children, elders and those with
- Bronchitis & pneumonia chronic disease
Suspected

« All-cause mortality
 Cardiovascular effects
 Adverse birth outcomes

More data needed

* Risk _Of mortahty Reid C et al. Environ Health Perspectives 2016;
« Cardiovascular effects 124:1334—1343

« Susceptible populations



PRESENTATION STRUCTURE

1. EPA’s wildland fire smoke tools and resources

2. Other tools from EPA on air quality and health

3. Future directions for EPA’s research and
communications on the health effects of wildland fire

smoke



SMOKE-READY TOOLBOX FOR WILDFIRES

epa.gov/air-research/smoke-ready-toolbox-wildfires

Smoke Ready Toolbox
for Wildfires

 Resources health officials
can use to educate the
public about the risks of
smoke exposure and
actions people can take to
protect their health

https://www.epa.gov/sites/production/files/2018-
04/documents/smoke_ready toolbox_for_wildfires_tagged.pdf




AIRNOW.GOV AND THE AIR QUALITY INDEX (AQl)

< > AQI — National
uniform index

mandated by Congress

Air Quality Basics

Fires: Current Conditions






FIRES: CURRENT CONDITIONS PAGE

Current Smoke Map generated by NOAA

Hazard Mapping System May 9, 2016
Current Advisories — State/Local/Tribal
agency blogs

Wildland Fire Air Quality Response Program

Fires and Your Health CDC: Before, During & After a Wildfire

More Fire Tools




FIRES: CURRENT CONDITIONS

AUGUST 16, 2018
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HOW SMOKE FROM FIRES CAN AFFECT YOUR HEALTH

https://airnow.gov/index.cfm?action=smoke.index
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WILDFIRE SMOKE GUIDE

ANTICIPATE AVAILABILITY LATE SUMMER/FALL

Updated look
Smoke vs urban particles
Addition of ozone

Add sections
- PM web course
- Ash clean-up
- Sensors

Stand-alone fact sheets
- Children
- Older adults
- Pets/livestock
- Preseason preparedness
- Exposure reduction
- Know when to evacuate
- Respirator use
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WILDFIRE SMOKE GUIDE: FACTSHEETS

FACT SHEETS BEING RELEASED AS APPROVED
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WILDFIRE SMOKE GUIDE: FACTSHEETS

FACT SHEETS BEING RELEASED AS APPROVED
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HOW TO USE A RESPIRATOR CORRECTLY: FACTSHEET
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CITIZEN SCIENCE: AIR QUALITY AND SMOKE PLUME INFORMATION

SMOKE SENSE « Smoke Sense provides
information about current and

future air quality

* Forecasted smoke plumes
can be visualized

* Less time outside during
smoke episodes to decrease
E> exposure, & protect health

« Smoke Sense helps collect
information about who, when,
and how frequently people are
impacted by smoke

 Information about smoke in

the air and symptoms

experienced in the past week
will be logged




CITIZEN SCIENCE: SMOKE SENSE AND EXPOSURE-REDUCING BEHAVIORS

Smoke Sense had >23,000
users and 100,000 sessions in
2017, with a 92% return rate

User-provided information
enables analysis of symptoms
and exposure-reducing
behaviors

While 91% of users believe
that smoke exposure affects
health, exposure-reducing
behaviors do not depend on
health history and do not
occur until after multiple days
of exposure

Indicates that behaviors are
reactive not proactive

No Health History

Health History
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OTHER EPA INITIATIVES: PARTICULATE MATTER WEB COURSE

FOR HEALTHCARE PROFESSIONALS AND EDUCATORS
CME credit from CDC to physicians, nurses and health educators

Course website - https://www.epa.gov/pmcourse
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PARTICLE POLLUTION AND YOUR PATIENTS’ HEALTH

CONTINUING EDUCATION COURSE CONTENT

« What is Particle Pollution?
* Respiratory Effects

 Cardiovascular Effects

 Patient Exposure and
High Particle Pollution Events

 Clinical Scenarios

 Patient Education Tools
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EPA’S HEART PROGRAM

INCREASING ENVIRONMENTAL HEALTH LITERACY

EPA’s Heart program aims to prevent heart attacks and
strokes by:

» Raising public awareness about the role outdoor air pollution plays in
cardiovascular health, and

« Steps individuals can take to reduce their pollution exposure

http://www.epa.gov/healthyheart/
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PARTNERING WITH MILLION HEARTS®

JOINT INITIATIVE OF CDC AND CENTERS FOR MEDICARE AND MEDICAID SERVICES

EPA’s contributes the Healthy Heart program to
Million Hearts in the fight against heart attacks and strokes

http://millionhearts.hhs.gov/aboutmh/partners/epa.html
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EDUCATIONAL TOOLS ON PARTICLE POLLUTION

https://millionhearts.hhs.gov

O\
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WILDLAND FIRE SMOKE AND HEALTH

FUTURE DIRECTIONS

Do health effects from short-term
exposures to high concentrations differ
from long-term exposures to low
concentrations of smoke?

Do health effects from smoke from
wildfire differ from prescribed fire?

Is the toxicity of smoke modified by fuel
type or burning conditions, or mixing with
urban air pollution?

Is there a concentration at which
evacuation should be ordered?
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DOING SOLUTION-DIRECTED SCIENCE

Emergency Room

Wildifre PM or emissions

Inhalation or Oropharyngeal
Aspiration

In Vitro and In Vivo Testing [

Biochemical

/ ) Physiological
Pathological

' 4

o Lung injury
0 Lung inflammation

o Cardiac function

Smoke Toxicology E AR
NHEERL LN L
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EPA A&E

Wildland Smoke Epidemiology and
Smoke Exposure Fire Public Health
(Monitors/Sensors) Research NHEERL,OAQPS
NERL, NRMRL
FASMEE Initiative w/
OAR-OAQPS
y N
Biomass Emissions Factors & Smoke Emissions and AQ Impacts
Speciation Modeling
NRMRL, OAR-OAQPS NERL, OAR-OAQPS
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WILDLAND FIRE SENSORS CHALLENGE

MULTI-FEDERAL AGENCY CHALLENGE TO PRODUCE A SENSOR CAPABLE OF RAPID
DEPLOYMENT AND CONTINUOUS MONITORING OF AIR POLLUTION DURING A FIRE EVENT
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PROTECTING POPULATION HEALTH - TRANSLATIONAL SCIENCE

DEVELOP, IMPLEMENT, AND EVALUATE THE IMPACT OF PUBLIC HEALTH
COMMUNICATION ON POSITIVELY AFFECTING PROTECTIVE DECISIONS

Evaluate the effectiveness of:
« communication strategies

 interventions to decrease wildfire smoke
exposures, and

« |ower biomarkers of exposure to wildfire
smoke, and

« adverse health outcomes

Translational Pilot Project in Missoula, MT

« Partnering with the local health
department to evaluate the use of filtration

devices in homes and public buildings

» Create “clean air spaces” in schools,
libraries, senior centers, fithess centers
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THANK YOU
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* Disclaimer: The presentation represents the opinions
of the speaker and does not necessarily represent the
policies of the US EPA
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